
\ CLAIMS 

What is claimed is: \ 

1 . An electroacoustic receiver for use in a hearing aid further including a 
power source, an audio^put, and a signal processor wherein the receiver is driven 
with a switching signal hlaving a carrier frequency, the electroacoustic receiver 
comprising: \ 

a pair of spaced permanent magnets; 

a coil having a tunnel therethrough, the coil comprising a conductive 
element having a thickness ana formed into a winding, the winding including a 
plurality of spaced turns forming a plurality of winding layers, the plurality of 
spaced tums having a parasitic capacitance between individual tums and a 
predetermined winding pattern and a predetermined winding pitch for reducing the 
parasitic capacitance. \ 

2. The electroacoustic receiver of Claim 1 wherein the winding pitch of 
the plurality of spaced tums includes a spacing between successive tums of at least 
three times the thickness of the conductive element. 

3. The electroacoustic receiver of Claim 2 further comprising an 
insulating material between successive layers of the plurality of winding layers. 

4. The electroacoustic receiver of Qaim 3 further comprising an 
insulating element having a thickness and formed into an insulating winding 
including a plurality of insulating tums locatedW the spacing between successive 
tums of the plurality of spaced tums of the conductive element. 


5. The electroacoustic receiver of Claim 4 Turt 

insulating film wrapped about the conductive element. 


Lcr comprising an 


6. \^The electroacoustic receiver of Claim 5 wherein the predetermined 
winding pattern comprises a plurality of electrically connected spaced winding 
modules each module comprising a plurality of individual tums forming a plurality 
of individual layers. 

7. The ePectroacoustic receiver of Claim 6 wherein each spaced winding 
module comprises a bank winding. 

8. The electromagnetic receiver of Claim 7 wherein the bank winding 
10 comprises a second preojetermined winding pattern comprising an end portion 

including a first layer of Vums adjacent the tunnel and wound about the tunnel in a 
first direction along a length of the tunnel and a second layer of tums disposed 
radially outwardly from tha first layer of tums and wound about the first layer of 
tums in a second direction a\ong the length of the tuimel which is opposite to the 
15 first direction, the winding pattern further comprising a second portion including a 

plurality of tums forming a plurality of layers and progressing in the first direction 
along the length of the tunnel. 


20 


9. The electroacoustic receiver of Claim 1 further comprising an 

insulating material between successive layers of the plurality of winding layers. 
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10. The electroacoustic receiver of Claim 9 further comprising an 

insulating element having a thickness\and formed into an insulating winding 
including a plurality of insulating turns located in the spacing between successive 
tums of the plurality of spaced tums ofVhe conductive element. 


1 1 . The electroacoustic receiver of Claim 10 further comprising an 

insulating film wrapped about the conductive element. 
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12. The electroacoustic receiver of Ckim 1 1 wherein the predetermined 

winding pattem comprises a plurality of electmcally connected spaced winding 
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modules each module comprising a plurality of individual turns forming a plurality 
of individualyayers. 

13. The ^lectroacoustic receiver of Claim 12 wherein each spaced winding 
module comprise^ a bank winding. 

14. The elecVomagnetic receiver of Claim 13 wherein the bank winding 
comprises a second predetermined winding pattem comprising an end portion 
including a first layer of tums adjacent the tunnel and wound about the tunnel in a 
first direction along a length of the tunnel and a second layer of tums disposed 
radially outwardly from tne first layer of tums and wound about the first layer of 
tums in a second directionWong the length of the tunnel which is opposite to the 
first direction, the winding nattem further comprising a second portion including a 
plurality of tums forming a plurality of layers and progressing in the first direction 
along the length of the timnel. 

15. The electroacoustic receiver of Claim 1 further comprising an 
insulating element having a thickness and formed into an insulating winding 
including a plurality of insulating titais located between successive tums of the 
plurality of spaced tums of the condijctive element. 

16. The electroacoustic receivd|r of Claim 1 5 further comprising an 
insulating film wrapped about the cond\ictive element. 

17. The electroacoustic receiver df Claim 16 wherein the predetermined 
winding pattem comprises a plurality of dectrically connected spaced winding 
modules each module comprising a plurality of individual tums forming a plurality 
of individual layers. 


18. 


The electroacoustic receiver of Claim 1 7 wherein each spaced winding 


module comprises a bank winding. 
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19. 


The eiectromagnetic receiver of Claim 1 8 wherein the bank winding 


comprises a second predetermined winding pattem comprising an end portion 
including a first layer of tums adjacent the tunnel and wound about the tunnel in a 
first direction along a length of the tunnel and a second layer of tums disposed 
radially outwardly ^om the first layer of tums and wound about the first layer of 
tums in a second direction along the length of the tunnel which is opposite to the 
first direction, the winding pattem further comprising a second portion including a 
plurality of tums forming a plurality of layers and progressing in the first direction 
along the length of the tunnel. 

20. The electroacoustic receiver of Claim 1 fiirther comprising an 
insulating film wrapped abW the conductive element. 

21 . The electroacoustid receiver of Claim 20 wherein the predetermined 
winding pattem comprises a plurality of electrically connected spaced winding 
modules each module comprising a plurality of individual tums forming a plurality 
of individual layers. \ 

22. The electroacoustic receiver of Claim 21 wherein each spaced winding 
module comprises a bank winding. \ 

23. The electromagnetic receiver of Claim 22 wherein the bank winding 
comprises a second predetermined winding pattem comprising an end portion 
including a first layer of tums adjacent the tuimel and wound about the txmnel in a 
first direction along a length of the tunnel and a second layer of tums disposed 
radially outwardly fi*om the first layer of tumsWid wound about the first layer of 
tums in a second direction along the length of the tunnel which is opposite to the 
first direction, the winding pattem fiirther comprising a second portion including a 



pluralityVof turns forming a plurality of layers and progressing in the first direction 
along the length of the tunnel. 

24. THie electroacoustic receiver of Claim 1 wherein the predetermined 
winding pattern comprises a plurality of electrically connected spaced winding 
modules each module comprising a plurality of individual txmis forming a plurality 
of individual layters. 

25. The elefctroacoustic receiver of Claim 24 wherein each spaced vending 
module comprises Abank winding. 

26. The electromagnetic receiver of Claim 25 wherein the bank winding 
comprises a second predVtermined winding pattern comprising an end portion 
including a first layer of turns adjacent the tunnel and wound about the tunnel in a 
first direction along a length of the tunnel and a second layer of tums disposed 
radially outwardly from the mst layer of tums and wound about the first layer of 
tums in a second direction along the length of the tunnel which is opposite to the 
first direction, the winding pattern further comprising a second portion including a 
plurality of tums forming a plur^ity of layers and progressing in the first direction 
along the length of the tunnel. \ 

27. The electroacoustic receiver of Claim 1 wherein the predetermined 
winding pattern of the conductive element comprises an end portion including a 
first layer of tums adjacent the tunnel ahd wound about the tunnel in a first 
direction along a length of the timnel and a second layer of tums disposed radially 
outwardly from the first layer of tums ana wound about the first layer of tums in a 
second direction along the length of the tunnel which is opposite to the first 
direction, the winding pattern further comprising a second portion including a 
plurality of tums forming a plurality of layersWd progressing in the first direction 
along the length of the tunnel. \ 


28. \ A method of reducing the current flow from and increasing the Ufe of a 
battery pirovided in a hearing aid having an audio input, and a signal processor, the 
method comprising the steps of: 

providing an electroacoustic receiver driven by a switching signal 
having a carrier frequency, the receiver comprising a pair of spaced magnets, a coil 
having a tunneluherethrough, and a reed armature having a central portion that 
extends through the coil; and 

reducing a parasitic capacitance exhibited by the receiver coil by 
providing a predeteranined winding pattern of a conductive element including a 
plurality of successive turns forming a plurality of successive winding layers and a 
predetermined winding pitch. 

29. The method of Claim 28 wherein the predetermined winding pitch 
includes a spacing betweem successive turns of at least three times a thickness of 
the conductive element. \ 

30. The method of Claim 28 wherein the reducing a parasitic capacitance 
step includes providing an insulating material between adjacent layers of the 
plurality of successive winding laVers. 

3 1 . The method of Claim 2 ^wherein the reducing a parasitic capacitance 
step includes providing an insulating element having a thickness and formed into 
an insulating winding including a plurality of insulating turns located in the 
between adjacent turns of the plurality of successive tums of the conductive 
element. \ 

32. The method of Claim 28 wherein the reducing a parasitic capacitance 
step includes providing an insulating film vJtrapped about the conductive element. 

33. The method of Claim 28 wherein me predetermined vending pattem 
comprises a plurality of electrically connected spaced winding modules each 
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module comprising a plurality of individual turns fomiing a plurality of individual 
layers. 

34. \The method of Claim 28 wherein the predetermined winding pattern is 
a bank winding. 

35. Th^ method of Claim 34 wherein the ban winding comprises a second 
predetermined winding pattem comprising an end portion including a first layer of 
tums adjacent theXtunnel and wound about the tunnel in a first direction along a 
length of the tunnels and a second layer of tums disposed radially outwardly from 
the first layer of turnte and wound about the first layer of tums in a second direction 
along the length of tha tunnel which is opposite to the first direction, the vsdnding 
pattem further comprismg a second portion including a plurality of tums forming a 
plurality of layers and prc^gressing in the first direction along the length of the 
tunnel. 

36. An electroacousticXreceiver comprising: 
a pair of spaced permanent magnets; 

a coil having a tunneMherethrough, the coil comprising a wire having a 
thickness and formed into a wire winding, the wire winding including a plurality of 
individual tums having a winding pitch wherein a space between individual tums 
is at least three times the thickness ofithe wire; and 

a reed armature having a central portion which extends through the coil. 


3 7 . An electroacoustic receiver comprising : 

a pair of spaced permanent ma^ets; 
a coil having a tunnel therethrough, the coil comprising a plurality of 
spaced, electrically connected winding modiJ^;- and 

a reed armature having a central pottion which extends through the coil. 


38. 


An electroacoustic receiver comprisinj 
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a nair of spaced permanent magnets; 

a cctil having a tunnel therethrough, the coil comprising a winding of a 
wire, the winding having an end portion formed by a first plurality of individual 
turns originating^t a point adjacent the tunnel and expanding radially outwardly to 
form a boundary layer, thereafter the wire being wound in second succession of 
individual tums to\form a plurality of horizontally disposed layers; and 

a reed armature having a central portion which extends through the coil. 

39. An electro^icoustic receiver comprising: 

a pair of spaced permanent magnets; 

a coil having a timnel therethrough, the coil comprising a first wire 
winding layer, a second winding layer, and an insulating layer wherein the 
insulating layer is positioned between the first and second winding layers; and 

a reed armature having a central portion which extends through the coil. 


40. An electroacoustic f^ceiver comprising: 

a pair of spaced pemianent magnets; 

a coil having a tunnel merethrough, the coil a plurality of altemating 
tums of conductive material and non-conductive material; and 

a reed armature having aVcentral portion which extends through the coil. 


